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Abstract: The demand for industries to enhance sustainability is rising in response to climate change 
worries. A pervasive and intensifying worldwide environmental problem, plastic pollution has a 
particularly severe impact on climate change. The production of significant volumes of plastic 
garbage occurs mostly in Asian regions. So, it's commonplace to talk about pro-environmental 
conduct nowadays. Indonesia and Taiwan are chosen as case studies of developed and developing 
regions, respectively. The cultural differences between the two areas do, however, exist in terms of 
environmental values, and this further influences consumer behavior. In order to understand how 
environmental education has influenced pro-environmental behavior, this study examines how 
environmental attitude, knowledge, motivation, and intention have changed as a result of 
environmental education. By sending electronic questionnaires to a sample of 235 respondents (110 
Indonesian and 125 Taiwanese), gathered between March 11 and April 30, 2023, we employ 
quantitative approaches and data-gathering procedures. The CB-Structural Equation Modelling 
with AMOS analytical tool is used to examine the data. We are able to draw important conclusions 
from the study of differences between Indonesian and Taiwanese and make suggestions for more 
research as well as theoretical and managerial ramifications.  

Keywords: environmental education; environmental attitude; environmental knowledge; pro-
environmental behavior 

 

1. Introduction 

Among the many industries impacted by the COVID-19 pandemic, the food and beverage (F&B) 
industry is one of the fast-growing industries in the world because of its unique for fulfilling some of 
the most basic needs of humankind [1]. As a major user of single-use packaging, the F&B sector plays 
an important role in addressing plastic pollution. Plastic pollution is an escalating environmental 
problem affecting nearly every ecosystem globally [2]. A large percentage of global plastic waste 
leakage is estimated to come from Asia, and most of this is from food and drink packaging [3]. 
Differences are indicated between individuals from developed and emerging countries which 
suggest that external factors (culture, environmental structures, and services in each country) may 
play a relevant role in consumers’ behaviors towards the environment [4]. This study selects Taiwan 
and Indonesia as the case studies of developed and emerging regions, respectively. In Indonesia, the 
Gross Domestic Product (GDP) of the F&B industry grew positively by 3.49% in 2021 [5], and 
meanwhile, the sales of the F&B industry also increased 43% in Taiwan [6]. The growth of the F&B 
industry means that the amount of plastic usage subsequently increases. 

Education produces strata in society which have their own distinct interests, values, and designs 
for living [7]; in short, education can foster perceived knowledge, and attitude intensity, and 
eventually influence intention and behavior. Consumers’ actions are commonly explained as being 
driven by attitudes based on the evaluation of expected costs and benefits. Environmental education 
is aimed at producing a citizenry that is knowledgeable concerning the biophysical environment and 
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its associated problems, aware of how to help solve these problems, and motivated to work toward 
their solution [8]. The associations between general environmental attitude and pro-environmental 
behavior are heterogeneous and these associations depend on attitude intensity and the specific pro-
environmental behavior [9]. Besides, pro-environmental behavior is a complex concept that may be 
defined as any behavior that benefits the environment or, in the case of harming it, tries to do as little 
damage as possible to the environment [10]. Unless consumers change their behaviors and show a 
respectful attitude toward the natural environment, we cannot expect the world’s economic prospects 
and society's welfare to be improved. To resolve the environmental problems, it is necessary to trigger 
consumers’ environmental awareness and therefore this highlights the importance of education on 
environmental knowledge.  

2. Literature Review 

2.1. Environmental Education and Environmental Knowledge 

The concept of environmental education is now widespread in national educational policies, 
curriculum documents, curriculum development initiatives, and conservation strategies. The 
education base provides more information about consumers’ environmental knowledge and 
attitudes than about their educational experiences and preferences, and more about learning 
outcomes than about learning processes [11]. Environmental education is considered to rethinking 
the relationship between humankind and the biosphere, as a tool for pushing social change toward a 
sustainable future, raising awareness and interest in environmental issues, and providing the skills 
to solve them [12]. The individuals and groups who participate in environmental education programs 
have a better understanding of the causes and consequences of environmental issues, as well as a 
greater appreciation for the value of natural resources [13]  

Zsóka et al. reveal that a significant relationship exists between environmental education and 
environmental knowledge and find a strong correlation between the intensity of environmental 
education and environmental knowledge [14]. In conclusion, environmental education is the 
fundamental part, allowing consumers to know and understand objective and tangible 
environmental facts and phenomena, and realize how to deal with, solve, or prevent environmental 
damage or worsening. Meanwhile, environmental education also enhances the understanding of the 
essence of the tangible natural environment, the unchanged abstract rules behind the natural 
environment, and the status and role of the natural environment [15]. The important thing is that 
environmental education cultivates consumers’ environmental knowledge and environmental value 
to seek for getting along with the natural environment permanently. Herewith, we propose the 
following Hypothesis.  

Hypothesis 1: Environmental education positively and significantly influences the consumer’s 
environmental knowledge perceived. 

2.2. Environmental Education and Environmental Attitude 

Environmental attitude refers to an individual's feelings, beliefs, and values about the natural 
environment and their role in protecting it [16]. Environmental attitude regards the extent and nature 
of their environmental concern and/or indifference. Consumer’s attitude toward the environment is 
important because it can promote positive development and empower other people to actively 
contribute to the environment [17]. Consumers’ environmental attitudes and knowledge need to be 
understood in order that they can be more effectively changed through educational interventions 
[11]. The history of environmental education reveals a close connection between changing concerns 
about the environment and its associated problems and the way in which environmental education 
is defined and promoted [18]. In short, consumers hold environmental attitudes to be achieved owing 
to the success of environmental education. An understanding of environmental attitudes is crucial 
because they are a precursor to pro-environmental behavior, which is the ultimate goal of 
environmental education [19]. 
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However, some literature indicates that environmental education may not be sufficient to 
significantly change consumers’ attitudes toward the environment. For example, Erhabor and Don 
find that environmental education programs improve environmental knowledge, but do not result 
in significant changes in environmental attitudes [20]. One possible explanation for this disparity is 
that environmental attitudes are influenced by a complex set of factors. While environmental 
education can help raise environmental awareness and knowledge, it may not be enough to change 
deeply entrenched attitudes and values on its own. Even though the impact of environmental 
education on environmental attitudes is debatable, it is clear that education is a valuable tool for 
encouraging greater engagement and action on environmental issues. Environmental education 
teaches consumers how to weigh several sides of an issue through critical thinking, and it improves 
their problem-solving and decision-making in the purchase process [21]. Therefore, we propose: 

Hypothesis 2: Environmental education positively and significantly influences the consumer’s 
environmental attitude. 

2.3. Environmental Education and Environmental Behavioral Intention 

Many studies pose a link between environmental education and pro-environmental intention 
regarding purchasing green products among college students in the United States, Spain, Mexico, 
and Brazil [4]. If a person has received environmental education, they are more likely to act pro-
environmentally intentions than if they did not [22]. Examples of situations where direct measures 
are adaptable include an assessment of students’ learning after a stream ecology activity through a 
performance assessment, observations of students’ behaviors related to litter reduction and water 
pollution, and observations of students’ disposal of liquids into storm drains [22]. These measures 
seek to attain their goals by increasing individuals’ pro-environmental behavioral attention as a 
consequence of increasing their knowledge and awareness about environmental issues. 
Consequentially, environmental education can enhance the intention of observing, examining, and 
assessing actual environmental behaviors, by being incorporated into educational measures in 
different ways. Thus, we posit that,  

Hypothesis 3: Environmental education positively and significantly influences the consumer’s 
environmental behavioral intention. 

2.4. Environmental Education and Pro-Environmental Behavior 

Considering why a change of behavior needs to be made and how to make that change, the most 
critical and powerful influence comes from education. Education is a broad term that encompasses 
the process of obtaining general knowledge, personal awareness, and skills training [23]. Effective 
environmental education represents more than a unidirectional transfer of information; it develops 
the suite of tools enhancing environmental attitudes, values, and knowledge, as well as builds skills 
that make individuals and communities collaboratively undertake well-informed environmental 
action [24]. To turn out the role of environmental education in developing, supporting, and sustaining 
the environmental actions of individuals and communities, environmental education's contributions 
directly and positively relate to conservation and environmental quality outcomes [24]. Even though 
one argument from Boyes and Stanisstreet indicates that environmental education programs may not 
be designed in a way that encourages behavioral change, rather these programs primarily focus on 
increasing knowledge and awareness without critical thinking and action learning required [25]. 
However, undeniably the researchers consider that education and awareness of environmental 
protection are important instruments for strengthening engagement and pro-action on 
environmental issues. Thus, we present Hypothesis 4. 

Hypothesis 4: Environmental education positively and significantly influences the consumer’s 
pro-environmental behavior. 

2.5. Environmental Knowledge and Environmental Behavioral Intention 
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Knowledge has been shown to be one of the key predictors in several theoretical models of the 
link between behaviors and attitudes. The consumers’ knowledge of environmental concerns and 
solutions may determine their selection of green product purchases [26]. If consumers are fairly aware 
of general environmental issues, they are more likely to purchase green items. That is, when 
consumers’ environmental knowledge is higher, their purchase intention is expectedly higher. Most 
studies mention that increased environmental knowledge can lead to a greater sense of personal 
responsibility for environmental protection, whether through intention or behavior. For example, 
some studies verify a directly positive relationship between environmental knowledge and green 
purchase intention [27,28]. Environmental knowledge has an appreciable effect in explaining 
purchase intention [29]. In contrast to other empirical scientists, some researchers state that 
environmental knowledge is a predictor with the lowest value of its influence on green purchase 
intention [30]. The existence of gaps in the studies mentioned above encourages this article to conduct 
similar research elsewhere, for which the hypothesis is formulated as follows: 

Hypothesis 5: A consumer’s environmental knowledge is perceived positively and significantly 
influences the consumer’s environmental behavioral intention. 

2.6. Environmental Attitude and Pro-Environmental Behavior 

Attitude is a psychological factor that is considered an important variable in predicting action 
[31]. Likewise, one of the factors that demonstrate consumers' environmental responsibility for their 
behaviors is their environmental attitude. Customers with good attitudes toward environmental 
sustainability are more likely than those with negative attitudes to engage in environmentally 
friendly practices [32]. Environmental attitude is crucial in transforming environmental knowledge 
into behaviors [30]. As attitude accounts for the highest weight of variance in purchase intention, 
attitude can be considered a strong predictor of behavior [29]. Since the environmental movement of 
the 1960s, green consumption has been identified as a pro-environmental behavior [33]. Only 
consumers who are ‘‘true believers’’ in environmental protection can engage in pro-environmental 
behaviors. A green consumer actually takes physical environmental issues (e.g., environmental 
preservation, reducing pollution, responsible use of non-renewable resources) into account while 
making consumption decisions [34]. In other words, an environmentalist (i.e., a person who aspires 
to protect the environment and who, one might assume, holds a pronounced pro-environmental 
attitude) is typically expected to engage in a set of activities that reflect his or her attitude [35]. 
Herewith, we propose the following hypothesis. 

Hypothesis 6: The consumer’s environmental attitude positively and significantly influences the 
consumer’s pro-environmental behavior. 

2.7. Environmental Behavioral Intention and Pro-Environmental Behavior 

Intention usually can carry out a specific behavior and is also a crucial component of the driving 
force in the decision-making process [36]. An individual who has an extremely clear intention of 
when, where, and how, he/she will strive to carry out the action [37]. A study primarily focusing on 
the difference between ethical purchase intention and actual purchasing behavior, finds that the 
implementation intention leads to behavior [38]. On the contrary, some studies argue individuals 
may face external barriers that prevent them from engaging in pro-environmental behavior, even if 
they have a strong intention to do so [39]. For example, if there are no alternative products available 
or if they live in an area without access to recycling facilities, an individual may find difficulty in 
reducing the usage of single-use plastics. Besides, personality, values, and beliefs may also play 
different roles in the relationship between environmental intention and behavior [40]. Individuals 
may be more likely to see pro-environmental actions as socially desirable and normative when they 
understand the environmental consequences due to their behaviors. Thus, we present the Hypothesis  

Hypothesis 7: The consumer’s environmental behavioral intention positively and significantly 
influences the consumer’s pro-environmental behavior. 

2.8. Environmental Motivation as a Moderating Variable  
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A moderator variable is a qualitative (e.g., gender, SES) or quantitative (e.g., amount of social 
support) variable that affects the direction and/or strength of the relationship between an 
independent or predictor variable and a dependent or criterion variable [41]. This exploratory 
investigation is undertaken to determine if environmental education is a more meaningful predictor 
of certain aspects of consumers’ pro-environmental behavior when environmental motivation is 
included as a moderating variable. Moderating and mediating variables, or simply moderators and 
mediators, are related but distinct concepts in both general statistics and their application in 
psychology. A moderating variable is a variable that affects the relationship between two other 
variables [42]. Since more knowledgeable consumers are more likely to perceive fewer barriers to 
environmental behavior or intention and then become highly motivated to act in an eco-friendly 
manner [43]. Motivation as an important educational component has been recently acknowledged in 
several educational-related fields. Consumers are aware that doing the right thing sends a positive 
self-signal; the act of helping actually makes consumers feel good, both physically as well as 
psychologically [44]. Individuals who engage in environmental behavior primarily for external 
rewards or recognition, and may be less likely to internalize pro-environmental values and attitudes. 
As a result, while designing and implementing environmental education programs, it is critical to 
consider the role of environmental motivation [45]. This article stresses the importance of 
understanding the intrinsic motivational basis between environmental education and pro-
environmental behavior. Therefore, the following hypothesis is posited. 

Hypothesis 8: Environmental education positively and significantly affects the consumer's pro-
environmental behavior via environmental motivation as a moderating variable. We summarize 
eight Hypotheses proposed in this article as shown in Figure 1. 

 
Figure 1. The Research Conceptual Framework Combined with Hypotheses. 

3. Methodology 

3.1. Paradigm Design and Collecting Data  

Based on the above-mentioned literature review and nine hypotheses proposed, we adopt the post-
positivism paradigm which is a philosophical belief that develops and supports objective, patterned, 
and knowable reality and which makes and testifies claims of this study [46]. This study uses 
quantitative research comprising measure variables to testify the relationships between variables. 
Data generated by quantitative research methods are typically collected through structured questions 
[47]. Thus, we do a survey method in the form of an electronic questionnaire for gathering a large 
number of responses and easily access the valid samples. In conducting the survey, we distribute a 
total of 350 questionnaires using Google Form links sent to friends, family members, and chatting 
groups through LINE and WhatsApp from March 11 to April 30 in 2023 and then get the valid 235 samples 
including 110 Indonesian respondents and 125 Taiwanese respondents.  

Basically, data can be divided into numerical and categorical data. Numerical data contains 
numbers that we can manipulate using ordinary arithmetic operations, in a while, categorical data 
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can be sorted into categories classified as nominal, ordinal, interval, or ratio. Under this research 
conceptual framework and operational definitions, we use an interval scale which means that 
respondents can store their answers in the form of an agreement level [46]. The technique of the 
interval scale used is the Likert scale. A Likert scale is a psychometric scale that has multiple 
categories from which respondents choose to indicate their opinions, attitudes, or feelings about a 
particular issue [48]. Therefore, we employ a five-point Likert scale for measuring personal behavior 
through questionnaires. Typically, there are five categories of response, from 1 strongly disagree to 5 
strongly agree.  

3.2. Validity and Reliability Test  

The confirmatory analysis consists of validity and reliability tests to test the concepts built using 
several measurable indicators. A validity test is conducted to ensure the accuracy of variable 
measurement indicators and is classified into two types: convergent validity test and discriminant 
validity test. This study employs Confirmatory Factor Analysis (CFA) and Average Variance 
Extracted (AVE) as the tools for testing the validity. Convergent validity refers to how closely a test is 

related to other tests that measure the same (or similar) constructs. Meanwhile, discriminant validity shows 
how unique or different a measure is [49]; that is, among those constructs, each should have no 
relationship with others.  

The most commonly used internal consistency measure is the Cronbach’s Alpha coefficient. It is 
viewed as the most appropriate measure of reliability when making use of the Likert scale [50]. 
However, Cronbach's Alpha provides an estimate of the internal consistency of the test, but alpha 
does not indicate the stability or consistency of the test over time. Besides, construct reliability (CR) 
provides a higher reliability value than Cronbach's Alpha [51]. Therefore, this study adopts CR as the 
instrument for measuring reliability. A confirmatory analysis is good if the CR value is > 0.7 and the 
variance extracted value is > 0.5. 

3.3. Covariance-Based Structural Equation Modeling  

A bunch of literature has considered structural equation modeling (SEM) a mathematical tool 
for drawing causal conclusions from a combination of observational data and theoretical assumptions 
Duncan e.g., [52,53]. However, the role of causality in SEM research is widely perceived to be, on one 
hand, of pivotal methodological importance and, on the other hand, confusing, enigmatic, and 
controversial [54]. SEM is dominantly practiced in management research that generates theoretical 
tests rather than developed theory, particularly in covariance-based structural equation modeling 
(CB-SEM). Nevertheless, CB-SEM is measured to illustrate its use in exploring the association 
between consumer attitude and consumer purchasing behavior. Accordingly, this study employs CB-
SEM, which conducts the relationship among latent constructs and how well they fit through 
measured variables to perform the indicators of constructs using AMOS software. 

In working on SEM, there are four assumption tests – large sample size, data normality test, 
measurement model test, and validity test that must be fulfilled [51]. The sample size requirement in 
CB-SEM should not be a problem as long as the sample size used is at least one hundred data [55]. If 
the data is not normally distributed, the bootstrapping method can be implemented for testing 
hypotheses in AMOS software. The valid measurement model can be observed through a validity 
test. Finally, the measurement scale used in the study must be an interval scale [51]. 

3.3.1. Measurement model test 

In order to specify the measurement model, we make the transition from factor analysis, in 
which the researcher has no control over which variables describe each factor, to a confirmatory 
mode, in which the researcher specifies which variables define each construct (factor). The manifest 
variables we collected from the respondents are ‘indicators’ for the measurement model because we 
use them to measure or indicate the latent constructs (factors). The most obvious difference between 
the measurement model and factor analysis is that the former has a much smaller number of loadings 
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and resembles the exploratory mode of factor analysis. Researchers can specify a measurement model 
for both exogenous constructs and endogenous constructs [57]. 

3.3.2. Structural model test 

The structural model test represents the theory that determines how constructs are related to each 
other which determines whether or not a hypothesis exists. Before testing the hypothesis, we need to 
check the R-Square. R-Square shows how much percentage of variation in the dependent variable can 
be explained in the independent variable [56]. While conducting structural testing, this study uses 
several measurement standards, CR, and p-value with a minimum of more than 1.65 and > 0.05 
[58]. 

3.4. Moderation Analysis 

The main objective of moderation analysis is to measure and test the differential effect of the 
independent variable on the dependent variable as a function of the moderator. Special attention is 
required in moderation analysis since it can be influenced by multi-collinearity, which makes 
estimates of regression coefficients unstable. In an analysis with a moderating term – i.e., an 
interaction effect, the product of the variables can be strongly related to either the independent or the 
moderating variable, or both of them. If two variables are collinear, one of them can be centered on 
its mean. In this way, half of its value becomes negative, and consequently, collinearity decreases 
[42]. Additionally, whichever statistical package is used, researchers must take care of the following 
three key points while performing a moderation analysis [59]. First, the research should focus on the 
significance of the moderating effect (Z). Second, researchers must calculate and report the effect size 
(f2), and how much it contributes to R2 as a function of the moderator. Lastly, researchers must 
execute and report a simple slope plot for the visual inspection of the direction and strength of the 
moderating effect. 

3.5. Model Fit Test 

Various measures evaluate the fit of the model. The use of the chi-square test is reasonable when 
the study involves a large sample [60]. The first measure is the likelihood ratio chi-square statistic. 
While the value has a statistical significance level above the minimum level of 0.05, the statistics 
support the argument that the differences between the predicted and actual matrices are insignificant, 
indicative of an acceptable fit. However, as the chi-square was very sensitive to sample size, the 
degree of freedom could be used as an adjusting standard to judge whether the chi-square is large or 
small [61]. The model fit assessment approach is involved, using several diagnostics to judge the 
simultaneous fit of the measurement and structural models to data collected for this study. The 
goodness-of-fit index (GFI) is another measure. The adjusted goodness-of-fit index (AGFI) is an 
extension of the GFI, adjusted by the ratio of degrees of freedom for the proposed model to the 
degrees of freedom for the null model. Other types of fit measures include the Comparative-Fit Index 
(CFI), the Root Mean Square Residual (RMR), and the Standardized Root Mean Square Residual 
(SRMR). This study uses CFI to explain the difference between the model and the independent model 
without co-variables. The closer the value is to 1, the better the model fit. The RMR is the square root 
of the mean of the squared residuals — an average of the residuals between observed and estimated 
input matrices [61].  

4. Research Result 

4.1. Validity and Reliability Testing Result 

The first test is to determine the validity of the construct. Furthermore, the value of each 
indicator is used to determine convergent validity. The concept validity test is classified into two 
types: convergent validity test and discriminant convergent validity test. In this work, the validity 
test employs Confirmatory Factor Analysis (CFA) and Average Variance Extracted (AVE). Figures 2A 
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and 2B illustrate the CFA results for Indonesia and Taiwan. The variables include environmental 
education (EE), environmental knowledge (EK), environmental attitude (EA), environmental 
motivation (EM), environmental behavioral intention (EBI), and pro-environmental behavior (PEB). 
Validity testing can be seen through Average Variance Extracted (AVE) in addition to using the 
standardized loading estimate. Tables 1 and 2 show that the AVE value of all variables is regarded to 
be valid because it is more than 0.5. The discriminant validity test comes after the convergent validity 
test. If the value of the root AVE is greater than the value of the correlation coefficient, the 
discriminant validity test is valid. Regarding the definitions of EE1, EE2, EE3, EE4, EK1, EK2, EK3, 
EK4, EA1, EA2, EA3, EA4, EM1, EM2, EM3, EM4, EBI1, EBI2, EBI3, EBI4, PEB1, PEB2, PEB3, and PEB4, 
please refer the Appendix A. 

As for reliability testing results, the CR values for variables of environmental education, 
environmental knowledge, environmental attitude, environmental motivation, environmental 
behavioral intention, and pro-environmental behavior are shown in Table 1 (Indonesia), and Table 2 
(Taiwan), respectively, which are greater than 0.7. That means all variables in this preliminary 
research study can be declared reliable. 

 

Table 1. AVE and Discriminant Test Result for Indonesia. 

 CR AVE MSV MaxR(H) EE EK EA EM EBI PEB 

EE 0.917 0.735 0.551 0.934 0.858      

EM 0.946 0.816 0.655 0.949 0.721* 0.903     

EBI 0.919 0.742 0.313 0.943 0.537* 0.415* 0.861    

EK 0.960 0.858 0.295 0.981 0.495* 0.543* 0.399* 0.926   

EA 0.952 0.834 0.655 0.964 0.699* 0.809* 0.364* 0.434* 0.913  

PEB 0.950 0.826 0.551 0.953 0.742* 0.742* 0.560* 0.453* 0.629* 0.909 
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Table 2. AVE and Discriminant Test Result for Taiwan. 

 CR AVE MSV MaxR(H) EE EK EA EM EBI PEB 

EE 0.947 0.817 0.536 0.952 0.904      

EM 0.927 0.761 0.013 0.942 0.030 0.872     

EBI 0.942 0.803 0.630 0.945 0.732* -0.114 0.896    

EK 0.967 0.879 0.500 0.974 0.592* -0.050 0.707* 0.938   

EA 0.898 0.688 0.607 0.907 0.568* -0.065 0.779* 0.434* 0.829  

PEB 0.927 0.762 0.630 0.929 0.726* -0.113 0..794* 0.453* 0.629* 0.873 

4.2. Normality Testing Result 

In testing the measurement model, we need to conduct a normality test. This result can be 
observed from the CR value of skewness ± 2.58 which indicates the data being normally distributed. 
Based on Table 3, all indicators are normally distributed because they have CR values of skewness ± 
2.58. 

Table 3. Normality Test Result (CR value). 

Indicators Indonesia Taiwan Indicators Indonesia Taiwan 
EE1 -0.509 -2.017 EM1 -1.658 -2.191 
EE2 0.401 -2.394 EM2 -0.159 -2.337 
EE3 -0.064 -2.115 EM3 -1.097 -2.156 
EE4 0.343 -2.345 EM4 -1.020 -2.101 
EK1 1.088 -2.775 EBI1 1.244 -2.405 
EK2 0.767 -1.583 EBI2 1.593 2.779 
EK3 -0.655 -1.904 EBI3 2.087 -1.506 
EK4 0.366 -1.963 EBI4 1.906 -2.541 
EA1 -0.867 -2.501 PEB1 0.981 -2.483 
EA2 -0.412 -2.262 PEB2 1.318 -2.456 
EA3 -0.435 -1.063 PEB3 2.231 -1.322 
EA4 -0.033 -2.150 PEB4 0.631 -.0934 

4.2. Structural Model Testing Result 

A hypothesis is supported if there is a significant relationship that has a value of ± 1.65. In 
conducting a structural model, it is also necessary to see the criteria for the model fit. Figure 3 
(Indonesia) and Figure 4 (Taiwan) illustrate the results of testing the structural model, which 
describes the endogenous latent variables in this study along with the R-Square value of each 
endogenous observed from the Squared Multiple Correlations. As the R-Square value of the EK 
variable, 0.287 for Indonesia, which means that 28.7% of the existing variations can be explained by 
the EE variable falls into the weak category and 0.367 for Taiwan, which means that 36.7% of the 
existing variations can be explained by the EE variable is included in the moderate/medium category. 
Regarding the R-Square value of the EA variable, 0.494 of Indonesia and 36.0% of Taiwan mean that 
both have a moderate/medium explanation rate. As to the R-Square value of the EBI variable, 0.308 
in Indonesia and 0.661 in Taiwan show a moderate/medium or higher explanation rate. With regard 
to the R-Square value of the PEB variable, 0.621 of Indonesia and 610% of Taiwan mean that both have 
higher explanation rates. In the final, the result of the hypotheses testified by this study is 
summarized in Table 4. 
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Figure 3. Structural Model Testing Result for Indonesia. 

 

Figure 4. Structural Model Testing Result for Taiwan. 
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Table 4. The Result of Hypotheses Testified in Indonesia and Taiwan. 

Hypothesis Relationship Estimate Critical Value P-value Result 
H1 Indonesia 0.673 5.283* 0.000 Supported 
 Taiwan 0.717 6.667* 0.000 Supported 
H2 Indonesia 0.821 7.268* 0.000 Supported 
 Taiwan 0.529 5.999* 0.000 Supported 
H3 Indonesia 0.458 3.716* 0.000 Supported 
 Taiwan 0.538 5.671* 0.000 Supported 
H4 Indonesia 0.504 3.784* 0.000 Supported 
 Taiwan 0.222 2.026* 0.043 Supported 
H5 Indonesia 0.139 1.600 0.110 Rejected 
 Taiwan 0.357 4.573* 0.000 Supported 
H6 Indonesia 0.201 2.107* 0.035 Supported 
 Taiwan 0.355 3.729* 0.000 Supported 
H7 Indonesia 0.240 2.598* 0.009 Supported 
 Taiwan 0.001 0.413 0.680 Rejected 

Note: * means in the significance level of 5% 

Most of all hypotheses except H5 are supported for the Indonesian survey; on the other hand, in 
Taiwan’s survey, H7 is rejected, and the rest of the hypotheses are supported. Regarding H1, the 
findings and results from Indonesian and Taiwanese investigations show that one of the main 
environmental education’s objectives is to increase individuals’ knowledge and awareness about 
environmental issues. Some other empirical studies’ evaluations have also found significant changes 
in environmental knowledge influenced by environmental education [62]. Consequently, 
performance assessments in science education test the ability of consumers to use their knowledge 
for carrying out their activities or behaviors.  

Even though some studies show that there is no significant change in children’s attitudes after 
an outdoor environmental education program [63]. However, in our study, the empirical test 
evidence indicates there is a positive and significant relationship between environmental education 
and environmental attitude. That is, H2 is supported both in Indonesia and Taiwan. As well known, 
several environmental education programs developed by whatever school or government aim to 
change attitudes and behaviors, and promote students’ and citizens’ environmental literacy and 
environmentally sustainable actions [22]. 

From the result of H3, the findings state that there is a positive and significant relationship 
between environmental education and environmental behavioral intention. Environmental 
education drives consumers to engage in pro-environmental activities and has a positive impact on 
environmental behavioral intention through improving knowledge and awareness, modifying 
attitudes, and influencing social norms. Moreover, social norms, which are generated within 
individuals through informal education and the media, seem to influence pro-environmental 
behavior through attitudes and behavioral intentions [64], so informal environmental education 
seems to be also essential for individuals to acquire environmentally favorable attitudes. 
Environmental education plays an important role in altering individuals’ willingness to engage in a 
specific environmental issue [4]. 

The result of H4 examined, the findings to prove that there is a positive and significant 
relationship between environmental education and pro-environmental behavior. The role of 
environmental education in developing, supporting, and sustaining the environmental actions of an 
individual and the community directly and positively affects environmental quality and conservation 
outcomes [24]. Environmental education encompasses approaches, tools, and programs that foster 
and support environmentally related attitudes, values, awareness, knowledge, and skills, and further 
disciplines consumers to prepare and actually take informed environmental action. 

Our results are, in general, consistent with previous research that highlights the significance of 
knowledge and formal education in pro-environmental attitude and behavior. However, while we 
examine the relationship between environmental knowledge and environmental behavioral intention 
(H5), the surveys of Indonesia and Taiwan show different results. A positive and significant 
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relationship between environmental knowledge and environmental behavioral intention exists in 
Taiwanese consumer purchasing, but the phenomenon does not appear in Indonesian consumer 
purchasing. The main conclusion in regard to differences between emerging and developed regions 
is that this economic-development-related classification cannot be applied simplistically to 
environmental performance. Moreover, pro-environmental behavior intention is analyzed as the sum 
of all components and the results reveal that different patterns occur in each context. These patterns 
are probably due to the different cultural habits and structures that exist in each region [24]. 

Attitude is a significant variable in explaining pro-environmental behavior. Not surprisingly, 
H6 is supported in both Indonesia and Taiwan contexts. There is a positive and significant 
relationship between environmental attitude and pro-environmental behavior. In this sense, 
Indonesian and Taiwanese consumers have the most favorable attitudes towards the environment 
and consumers from these two regions have the highest levels of pro-environmental behavior. 
Finally, environmental attitude allocates the most importance to price in consumer activities. Vicente-
Molina et al. mentions that the level of environmental knowledge and the role of environmental 
education in changing and addressing lifestyles and attitudes could be crucial in altering individuals’ 
behavior and in turning society towards sustainability [24]. 

H7 refers to a positive and significant relationship between environmental behavioral intention 
and pro-environmental behavior. Unexpectedly, this hypothesis is supported in the Indonesian 
context, but not supported in the Taiwan context. Some studies use the theory of planned behavior 
(TPB) as a framework for predicting behavioral intention relative to green product (i.e., eco-friendly 
or pro-environmental) purchases [65]. In a previous study, Wu and Chen propose that 80% of the 
variance in actual purchasing behavior (measured by a preference for purchasing green options) is 
explained by purchase intention with a sample of Taiwanese consumers [66]. Thus, due to this 
documented explanatory power of purchase intention in the context of green purchase behaviors, 
intention alone is selected as the dependent variable. However, Choi and Johnson’s survey of 
Taiwanese consumer behavior indicates when the three constructs (subjective norm, perceived 
behavioral control, and attitude toward purchasing green products) of the TPB are controlled along 
with demographic variables, the significance of the variance of perceived environmental effectiveness 
(PEE) accounted for disappeared [29]; that means “not supported.’’ PEE is an issue-specific 
motivation for consumption, an estimate of the degree to which one’s own consumption decision 
(i.e., purchasing green products) provides an answer to specific environmental issues. Their Findings 
support the claim that it is situation and issue-specific motivations that are direct constructs of a 
specific behavior rather than general motivations. Based on the arguments above, we propose 
“environmental motivation” as a moderating variable for examining the relationship between 
environmental education and pro-environmental behavior. We present the result of the empirical test 
in the next section.  

4.3. Moderation Testing Result 

In this study, a moderation test is conducted by Moderated Regression Analysis (MRA) to 
examine the effect of specific interactions by entering a third variable (environmental motivation) in 
the form of the product of two independent variables to serve as a moderating variable. Figures 5 
and 6 below are the pictures after entering the multiplication variable into moderation for Indonesia 
and Taiwan, respectively.  
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Figure 5. The Result of MRA Model for Indonesia. 

 

Figure 6. The Result of the MRA Model for Taiwan. 

After completing the MRA test, on the one hand of Indonesia, Table 4 shows the overall analyses 
for Indonesia and Taiwan. On one hand, in the Indonesian context, environmental education has a 
direct effect on pro-environmental behavior with a value of 0.460 and significance. Environmental 
motivation also has a direct effect on pro-environmental behavior with a value of 0.405 and 
significant. The interaction variable between environmental education and environmental 
motivation indicated no significant effect on pro-environmental behavior with a value of -0.010. On 
the other hand in Taiwan, environmental education has a direct effect on pro-environmental behavior 
with a value of 0.695 and significant. However, environmental motivation has no direct effect on pro-
environmental behavior with a value of -0.111. Going to the further step, we also find that the 
interaction variable between environmental education and environmental motivation has no 
significant effect on pro-environmental behavior with a value of 0.001. Table 6 shows the model fit 
index for Indonesian and Taiwanese studies. Consequently, H8 is not supported in the Indonesian 
context, and also in the Taiwanese context. In the classic assumption test, we get the model fit index 
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using AMOS. This step is indispensable because it can determine whether items are suitable for the 
specified model through the observed or sample data. 

Table 5. MRA Analyses for Indonesia and Taiwan. 

  Estimate S.E. C.R. P-Value 

Indonesia 
EE→PEB

 
0.460 0.121 3.810 0.000 

Taiwan  0.695 0.086 8.057 0.000 

Indonesia 
EM→PEB

 
0.405 0.103 3.940 0.000 

Taiwan  -0.111 0.060  -1.833 0.670 
Indonesia EE→EM→ PEB -0.010 0.002 -0.550 0.583 

Taiwan  0.001 0.002 0.413 0.680 

Table 6. Model fit index for Indonesia and Taiwan. 

Model Fit Index Accepted Index Rate Conclusion 
   Indonesia Taiwan 
 Good-Fit Marginal Fit     

Goodness of Fit Index 
(GFI) 

≥ 0.90 0.80 - < 0.90 0.861 Marginal fit 0.848 Marginal fit 

Adjusted Goodness-
of-fit (AGFI) 

≥ 0.90 0.80 - < 0.90 0.783 Marginal fit 0.754 Marginal fit 

Comparative Fit 
Index (CFI) 

≥ 0.90 0.80 - < 0.90 0.960 Good fit 0.960 Good fit 

Normal Fit 
Index (NFI) 

≥ 0.90 0.80 - < 0.90 0.924 Good fit 0.928 Good fit 

Tucker-Lewis Index 
(TLI) 

≥ 0.90 0.80 - < 0.90 0.947 Good fit 0.944 Good fit 

Relative Fit 
Index (RFI) 

≥ 0.90 0.80 - < 0.90 0.900 Good fit 0.900 Good fit 

Root Mean 
Square Residual 

(RMSR) 

< 0.5 - 0.044 Good fit 0.107 Not Good 

Incremental Fit Index 
(IFI) 

≥ 0.90 0.80 - < 0.90 0.960 Good fit 0.960 Good fit 

Parsimonious 
Normal Fit 

Index (PNFI) 

≥ 0.8 0.60 - < 0.80 0.700 Marginal fit 0.666 Marginal fit 

Parsimonious 
Goodness-of-Fit 

Index (PGFI) 

≥ 0.7 0.50 - < 0.70 0.552 Marginal fit 0.522 Marginal fit 

5. Conclusion 

5.1. Discussion 

The eight Hypotheses have been examined based on the acquired data. This study explores the 
relationships among environmental education (EE), environmental knowledge (EK), environmental 
attitude (EA), environmental motivation (EM), environmental behavioral intention (EBI), and pro-
environmental behavior (PEB) in two distinct regions, and compares the difference of Indonesia 
context and Taiwan context. Structural Equation Modelling (SEM) has been employed to evaluate the 
interplay between these variables. The primary motivation behind this research is to provide a 
comparative analysis and offer recommendations for improvement for both areas. Furthermore, it 
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sheds light on the current state of consumer pro-environmental behavior and provides valuable 
insights. The findings may contribute to offering suggestions and solutions to enhance consumers’ 
pro-environmental behaviors in doing purchase process.  

This study reveals that both areas exhibit similarities in pro-environmental behavior, but notable 
differences still emerge. Surprisingly, some of the findings contradict the hypotheses initially 
proposed. In the Indonesian study, two hypotheses are not supported: H5 and H8. In the Taiwan 
study, two hypotheses are not supported: H7 and H8. Although the study indicates similar pro-
environmental behavior among consumers, this may not totally reflect the reality of everyday life. 
The similarity occurs because, under moral considerations, individuals possess a general 
understanding of what actions are beneficial for the environment and thus tend to choose “agree” or 
“very agree” with most of the indicators. 

The finding is similar to recent research revealing that environmental knowledge does not 
always lead to pro-environmental behavior [67]. One possible explanation is that consumers know 
what is wrong or harmful to the environment, but consumers usually choose opportunistic 
alternatives. Overall, we consider that it is very important to educate consumers aware of local and 
global environmental issues, knowledgeable about the impact of consumer behavior on the 
environment, and to foster eco-centrism, a point of view that recognizes the ecosphere, rather than 
the biosphere to the public.  

Additionally, this study proves that motivation is not necessarily an influential factor in 
transforming tangible or intangible education into realistic behavior. However, this does not imply 
that environmental motivation is not crucial. Undeniably, motivation evokes the individual’s 
sustaining effort and drives committed initiative and enthusiasm. Previous researchers state that 
motivation cannot build itself from everyone's heart (intrinsic motivation), and it still needs 
encouragement from outside (extrinsic motivation) such as government regulations, circle friends, 
public or influencer figures, etc. [44] After the emotional system is activated, there is a higher 
likelihood for consumers to engage in pro-environmental behaviors. Therefore, numerous consumers 
hold the belief in doing the right thing and will be motivated to conduct more ecological behaviors.  

5.2. Implication 

After concluding this research, the subsequent steps involve drawing implications. Based on the 
findings of the conducted analysis, this study outlines the implications arising from the results. The 
implications are divided into two parts: one pertaining to Indonesia and the other referring to 
Taiwan. For Indonesia, three major implications are remarked. Firstly, Indonesia should prioritize 
and consider implementing environmental education programs. Educators need to be cognizant of 
these distinct traits and their impact on students, thereby harnessing their innate curiosity and 
driving them to learn new and more difficult tasks. Furthermore, education must be taken more 
seriously, as it can generate awareness among individuals, shape societal norms, and gradually 
transform people’s mindsets. With advancements in technology, people/consumers are no longer 
limited to learning solely within the confines of educational institutions. Secondly, the government 
must be assumed a prominent role in society, and launch new environmental-friendly policies or 
regulations in the communities. The government strongly asks for citizens’ commitment to the 
policies/regulations. Thirdly, business owners should take proactive measures to produce or provide 
environmental-friendly alternatives. These efforts aim to facilitate Indonesian progress in fostering 
consumers’ pro-environmental behaviors. For instance, in the food and beverage industry, businesses 
take the initiative to ban the use of single-use plastic cups and transit to exploit paper cups instead. 

In comparison to Indonesia, Taiwan has made remarkable strides in promoting pro-
environmental behavior. This achievement can be attributed to the presence of well-defined 
regulations and policies, for instance, the implementation of policies facilitating waste separation and 
limiting the use of single-use plastics in purchasing food and beverage. Nonetheless, three 
implications are argued for Taiwan to enhance its pro-environmental behavior. Firstly, the 
government should establish a robust monitoring and evaluation system to ensure the efficient 
implementation of existing policies by businesses and other sectors. Secondly, Taiwan can prioritize 
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the enhancement of public awareness and engagement by actively promoting environmental 
education and encouraging increased public participation. This can be achieved through various 
means, such as organizing impactful awareness campaigns, establishing partnerships with 
educational institutions, and harnessing the power of social media platforms to reach a wider 
audience. Similarly to Indonesia, the government can collaborate with influencers or public figures 
to deliver educational campaigns on environmental topics, leveraging their influence to effectively 
reach and engage a broader audience. Thirdly, it is necessary to actively promote and encourage 
collaboration between various stakeholders to advance pro-environmental behavior. These 
achievements can be completed through the establishment of public-private partnerships. 
Businesses, government agencies, non-profit organizations, and community groups join forces 
together to implement sustainable initiatives. By leveraging the diverse expertise, resources, and 
knowledge of different stakeholders, Taiwan can foster a collective and synergistic effort towards 
building a more environmental-friendly society with consciousness.  
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Appendix A. Questionnaire 

Dear, all, 
The purpose of this questionnaire is to understand how much importance of environmental 
education for consumers’ pro-environmental behavior. Please fill in the answers carefully and 
truthfully based on your actual situation. All information obtained in this questionnaire is only 
used as a reference for academic research, thank you! 
Sincerely yours, 
Prof. Ph.D. Cheng-Wen Lee,  
Chung Yuan Christian University, Taiwan 
No. 200, Zhongbei Rd., Zhongli Dist., Taoyuan City 320314, Taiwan (R.O.C.) 
E-mail: chengwen@edu.edu.tw 

1. Basic information: 
Gender: □Male □Female; 
Age: □ 17-27 years old □ 28-38 years old □ 39-49 years old □ 50-61 years old  
□ 61 years old or over 
Educational level: □ High school or community diploma □ Bachelor’s degree 
□ Master’s degree □ Doctoral degree 
2. Please select it if you feel it is appropriate. Number 5 means “Strongly Agree”,  
4 is “Agree”, 3 is “Neutral”, 2 is “Disagree”, and 1 is “Strongly Disagree”. 

  5 4 3 2 1 

EE1 
I am knowledgeable about the causes and effects of climate 
change. 

□ □ □ □ □ 

EE2 
I am familiar with the environmental laws and regulations 
of my country  

□ □ □ □ □ 
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EE3 
I have received formal education or training related to 
environmental issues. 

□ □ □ □ □ 

EE4 
I have participated in environmental education programs 
and events. 

□ □ □ □ □ 

EK1 
I have a good understanding of the benefit of recycling and 
waste reduction. 

□ □ □ □ □ 

EK2 
I am knowledgeable about the impacts of pollution on 
human health and the environment. 

□ □ □ □ □ 

EK3 
I am familiar with the principles of sustainable 
development. 

□ □ □ □ □ 

EK4 
Compared to the average person, I am more familiar with 
issues related to the environment. 

□ □ □ □ □ 

EA1 
I believe that everyone has a responsibility to protect the 
environment. 

□ □ □ □ □ 

EA2 
I am willing to make changes to my lifestyle to protect the 
environment. 

□ □ □ □ □ 

EA3 
I believe that government should take more action to 
protect the environment. 

□ □ □ □ □ 

EA4 
I think that environmental protection should be a top 
priority for business and non-business. □ □ □ □ □ 

EM1 I am motivated to protect the environment. □ □ □ □ □ 

EM2 
I believe that protecting the environment is important for 
future generations. 

□ □ □ □ □ 

EM3 I feel a sense of responsibility to protect the environment. □ □ □ □ □ 

EM4 
I am willing to volunteer my time to help protect the 
environment. 

□ □ □ □ □ 

EBI1 
In the near future, I intend to reduce my use of single-use 
plastic. 

□ □ □ □ □ 

EBI2 
In the near future, I intend to use reusable bags instead of 
plastic bags when shopping. 

□ □ □ □ □ 

EBI3 
In the near future, I plan to learn more about 
environmental issues and how to live a more suitable 
lifestyle. 

□ □ □ □ □ 

EBI4 
In the next future, I plan to purchase more environmentally 
friendly products. 

□ □ □ □ □ 

PEB1 I recycle and separate waste regularly. □ □ □ □ □ 

PEB2 I bring my own shopping bag when I am shopping. □ □ □ □ □ 

PEB3 I bring my own bottle when buying beverages. □ □ □ □ □ 
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PEB4 
I support environmentally responsible businesses and 
products. 

□ □ □ □ □ 
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